As marine tropical ecosystems deteriorate and lose biodiversity, their communities are shifting to 31 dominance of a few species, altering ecosystem's functioning and services. Macroalgae are are 32 becoming dominant on coral reefs, and frequently observed outcompeting corals. Turf algal 33 assemblages are the base of energy flow in these systems and one of the most abundant types of 34 macroalgae on coral reefs, but little is known about their biology and diversity. Through 35 molecular and morphological analyses, we established the proper identity of the turf-forming 36 species Laurencia cervicornis, and by studying seasonal recruitment and the impact of 37 herbivorous fishes on its abundance, we describe its survival strategy. The molecular analyses 38 using a total of 45 rbcL gene sequences including eight current genera within the Laurencia 39 complex and two new sequences of L. cervicornis, strongly support the new combination of 40 Palisada cervicornis comb. nov. In addition, a detailed morphological characterization including 41 the description of reproductive structures, is provided. P. cervicornis was seen recruiting in all 42 seasons but was typically in low abundance. Specimens grown on tiles in fish exclosure cages 43 were devoured in less than 4 hours when offered to fishes. Even though many species of the 44 Laurencia complex have chemicals that deter herbivory, species within the genus Palisada lack 45 3 feeding deterrents and are highly palatable. We suggest that P. cervicornis is a palatable species 46 that seems to survive in the community by obtaining a size-refuge from herbivory within turf 47 communities.. 48 49 50
have reported that different groups of macroalgae have the ability to dominate coral reefs 64 depending upon nutrient availability and levels of herbivory. 65
Marine macroalgae encompass over 10,000 species globally (Guiry, 2012 However, algae can avoid grazing by producing biologically active compounds that deter 102 herbivory (Gressler et al. 2010 (Gressler et al. , 2011 . Laurencia spp. are some of the most chemically defended 103 seaweeds and produce a large number of secondary metabolites (Pereira et al. 2003, Manilal 104 2011), 400 of which might have some deterrent effect on fishes (Hay et al. 1988 ). This might 105 explain why herbivory is relatively low for some Laurencia species (Loffler et al. 2014) . 106
However, some species within the genus contain similar secondary compounds that do not affect 107 grazing (Hay et al. 1988 ). Furthermore, some species, such as Laurencia intricata J.V. 
Taxonomic approach 164
Samples of Laurencia cervicornis were collected from Pickles Reef, Key Largo, Florida, 165 USA (Table S1) . 166
Molecular analyses 167
The samples used for molecular analysis were dried in silica gel. The total DNA was 168 following categories: 0.1 % for a single individual occupying <0.5% of the tile; 0.5% for less 227 than three sparse individuals that occupied <1% cover; 1% for >1 individuals that occupied <5% 228 cover; and then multiples of 5 were used from 5 to 100% coverage. After inspection, tiles were 229 returned to their corresponding aquaria and maintained for three more months to promote growth 230 and to discover reproductive structures in the recruited specimens. 231
The average percent cover of the two tiles placed within each cage for the eight plots was 232 used to calculate seasonal abundance and compared across seasons using ANOVA. All analyses 233
were conducted using R program from R Development Core Team (2012), version 3.2.2. 234
Impact of herbivorous fishes on Laurencia cervicornis experiment 235
Feeding assays were used to assess herbivory impact on the abundance of L. cervicornis. 236
In May 2015, 50 limestone tiles (similar to those described above) were deployed for 6 months 237 Base. From November 9-13 of 2015, nine tiles per day were removed from the exclosure and 241 exposed to herbivorous fishes each day. Divers surveyed and photographed each tile at 4-hour 242 intervals. The first photographs were taken as soon as the tiles were removed from the cage and 243 were employed as a baseline in the morning at ~08:00 (initial t = 0). Additional photographs 244 were taken midday (~12:00; t = +4 hours) and late afternoon (~16:00; t = +8 hours). We 245 calculated the percent cover of L. cervicornis from photos at each time point using Vidana spatial 246 ecology software (http://www.marinespatialecologylab.org/resources/vidana/). Percent cover was 247 averaged within time points (initial, noon and evening) and repeated measurement ANOVA was 248 used to compare removal rate of Laurencia cervicornis within the treatment day. All analyses 249 were conducted using the R program (R Development Core Team 2012, version 3.2.2). 250
Results 252
Laurencia cervicornis is a tiny iridescent species living intermingled with other small 253 turf-forming species. In the study area, turfs were frequently covered by sediments making it 254 difficult to distinguish species. We discovered L. cervicornis in recruitment tiles kept in aquaria 255 in the laboratory. In the field, it was necessary to flush the sediments covering turfs in order to 256 detect some small iridescent tips intermingled with the rest of turf-forming species. Accordingly, 257
it was impossible to estimate L. cervicornis abundance in the field and the results presented here 258 are restricted to observations from our recruitment tiles. 259
Molecular analysis 260
A total of 45 rbcL gene sequences were used in this study, including three newly 261 generated sequences, two of L. cervicornis and one of P. corallopsis from Florida, US. The 262 remaining sequences were obtained from GenBank. Two species of Rhodomelaceae were used 263 as outgroups, Chondria collinsiana M. Howe and C. dasyphylla (Woodward) C. Agardh (Table  264   S1 Within the Palisada assemblage, two main subclades were recognized, both with high support. 271
The two samples of L. cervicornis grouped with full support and the intraspecific divergence was 272 0.2%. L. cervicornis is closest phylogenetically to P. furcata and P. corallopsis from which it 273 diverged by 3.1-3.5% and 2.7-3.3%, respectively. Palisada corallopsis from Florida diverged 274 from the sample from Mexico by 0.4%, indicating that both are the same taxonomic entity. The 275 interspecific divergence within the Palisada clade ranged from 1.4% (P. cf. perforata and P. cf. 276 cruciata from New Caledonia) to 6.8 % (P. corallopsis from Mexico and P. perforata from the 277 Canary Islands). Plants grown in aquaria were erect, forming reddish brown tufts or hemispherical clumps 285 up to 5-6 cm high but were never observed over 1 cm high in the field. The plant exhibits blue 286 iridescent rings throughout the thalli (Fig. 2A) . The thalli are terete, cartilaginous in texture, and 287 are 0.7-1.2 mm in diameter. Erect axes arise from a single discoid holdfast. Upright branches are 288 scarcely ramified; branching is irregular to dichotomous usually with 1-2 orders of branches 289 ( Fig. 2A) . Cells in surface view are polygonal, isodiametric, 22-48 μm long and 16-34 μm wide. 290 Secondary pit connections between cortical cells are present (Fig. 2B) (Fig. 2C) . Tetrasporangial branchlets are cylindrical, simple or compound, 1.0-2.7 mm long 296 and 0.5-1.2 mm wide. The arrangement of the tetrasporangia is in a right-angle pattern in 297 relation to fertile branchlets. Mature tetrasporangia are tetrahedrally divided, 38-91 μm in 298 diameter. In female thalli, cystocarps are conical with a protuberant ostiole, developed at the 299 subapical portions, partly immersed in the branches, 578-852 μm in diameter. Carposporangia 300 are clavate, 78-113 μm long and 24-95 μm in diameter (Fig. 2D) . Male branches are 301 characteristically swollen, 0.5-1.2 mm in diameter. In longitudinal section through a fertile 302 branchlet, the spermatangial pits are cup shaped, and an axial cell row is discernible at the base 303 (Fig. 2E) . Spermatangial trichoblasts arise from axial cells, consisting of fertile and sterile 304 branches (Fig. 2F) ; the fertile branches produce many ovoid spermatangia, 7-10 μm long and 305 3.5-5.8 μm in diameter, and terminate in vesicular sterile cells, 19-30 μm long and 13-21 μm in 306 diameter; each spermatium possesses an apical nucleus (Fig. 2F) . 307
308

Ecological approach 309
Recruitment and seasonality 310
Palisada cervicornis recruited to each of the 32 tiles throughout the study period; no significant 311 differences were found between exclosure and control treatments (ANOVA, F1,69 = 0.011, p = 312 0.917). Seasonal differences in recruitment were significant with highest abundance in spring 313 compared with fall and winter ( Fig. 3 ; ANOVA, F2,69 = 4.499, p = 0.014; Tukey posthoc,, spring 314 ≠ (fall = winter), p = 0.013).. 315
Herbivory impact on Palisada cervicornis abundance: 316
After six months growing inside an exclosure cage, all 50 recruitment tiles were colonized by P. 317 cervicornis, with an average of 5% percent cover. As soon as the tiles were exposed to fish 318 grazing, the abundance of P. cervicornis rapidly decreased , with the maximum reduction 319 occurring in the first 4 hours of exposure (ANOVA, F2,111= 43.361, p < 0.0001, Tukey posthoc, p 320 < 0.0001, am ≠ (noon = afternoon)); when total consumption of P. cervicornis was observed 321 (Fig. 4) . 322 323 Discussion 324
Discovering a tiny, inconspicuous species during an ecological study provided us with 325 the opportunity to address taxonomic and ecological questions in a combined effort. Using 326 molecular tools, we properly identified the species and readjusted its nomenclature status, and 327 through field and laboratory experiments we identified survival strategies of Palisada 328 cervicornis in a Florida coral reef. 329
Taxonomic approach 330
The 2009), and 0%-0.9% for Laurencia dendroidea (Cassano et al. 2012b ). Furthermore, the 336 divergence between P. cervicornis and P. corallopsis (2.7-3.3%) establish these two species as 337 separate taxonomic entities, solving the previously proposed merger of those species (Howe 338 1918) . Even though the type locality for Palisada cervicornis is Key West and the samples for 339 this study come from the upper Keys, this sequence can be representative for the type locality as 340 it belongs to the Florida Reef Track. As for P. corallopsis, this is the first reported sequence for 341 the species in Florida, differing by only 0. 
